Upregulation of human angiotensinogen (AGT) gene transcription by interferon-gamma: involvement of the STAT1-binding motif in the AGT promoter.
Mechanisms to maintain blood pressure in the face of infection are critical to survival. The angiotensinogen (AGT) gene locus is an important component of this response. Thus the AGT gene, expressed predominantly by liver cells, is known to be a positive acute phase reactant. We have previously demonstrated activation of the AGT promoter in hepatocytes through the IL6/STAT3 signaling mechanism. We have now investigated whether IFN-gamma, a cytokine also induced in response to diverse infections, can regulate AGT gene expression, and have elucidated the molecular mechanism involved. IFN gamma treatment up-regulated AGT mRNA level and promoter activity in Hep3B hepatocytes. Sequential deletion of the promoter from the 5' side suggested the major IFN gamma responsive DNA element to be between -303 and -103. This region contained a candidate STAT1-binding site between -271 and -279. EMSA and chromatin immuno-precipitation (ChIP) assays confirmed that IFN-gamma treatment induced the binding of STAT1 to this element. Reporter constructs containing this AGT promoter derived element in a multimerized context but not a mutant version were responsive to IFN gamma. Moreover mutating this STAT1 element in the context of the wild-type AGT holo promoter reduced responsiveness to IFN gamma. In contrast to the clear synergism between dexamethasone and IL 6 in the upregulation of the AGT promoter (through interaction between GR and STAT3), the combination of IFN gamma with IL 6 or with dexamethasone did not further increase AGT promoter activity suggesting that the IFN gamma/STAT1 pathway represents a separate signaling mechanism. These data highlight the redundancy in cytokine-mediated host response pathways aimed at the maintenance of blood pressure during infection.